Background: In previous studies about performance or factors affecting pressure ulcer (PU) care, old tools with nonupdated contents about the prevention and intervention of PU have been mainly used. Thus, there is little known how well evidence-based PU care is performed and what its' influencing factors are recently.
INTRODUCTION
A pressure ulcer (PU) is localized damage to the skin and underlying soft tissue, which usually occurs over a bony prominence or is related to medical devices or other objects. This injury occurs as a result of an intense or prolonged pressure, or a pressure in combination with shear force (National Pressure Ulcer Advisory Panel [NPUAP], 2016) . Although overall data on the Korean PU incidence are lacking, the reported incidence ranged from 16.7% to 28.2% among patients in long-term care hospitals (Health Insurance Review and Assessment Service [HIRA] , 2012) and neurological intensive care units (Im & Park, 2006) , respectively. Approximately 321 deaths per year are related to PU (Statistics Korea, 2014) . Its occurrence causes pain, infection, patient stress, prolonged hospitalization, increased treatment costs, and even death (Cho et al., 2005) . Because PUs also cause excessive nursing burden, it is a major nursing problem. Hence, rates of PU incidence and cure are recently incorporated into a nursing quality management index (Health Insurance Review & Assessment Service, 2012) and in the 2014 hospital accreditation evaluation.
In most hospitals in Korea, nurses evaluate the PU risk using an assessment tool at the patient's admission and perform preventive care that includes regular skin assessments, changing patient position, and mattress use for the group at highest risk of PU (Park, Cha, & Kim, 2013) . Most nurses also perform primary care, such as assessment and dressing of PUs, in consultation with doctors, although certain hospitals have dedicated wound care nurses who have been systematically and professionally educated regarding PU management.
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Factors of Evidence-Based Pressure Ulcer Care
Although nurses play important roles in evaluating and managing PU, the level of their knowledge and care performance is low in most areas (Baek, 2012; Lee, 2000; Park, 2005) . Therefore, evidence-based guidelines are needed to ensure that PU assessment and care are performed appropriately. In 2013, the Korean Hospital Nurses Association (KHNA) developed nursing practice guidelines for PU management, which were developed by guideline adaptation from various international guidelines, such as the Association for the Advancement of Wound Care's (2010) "Pressure Ulcer Guidelines," the NPUAP/European Pressure Ulcer Advisory Panel's (EPUAP, 2009) "Pressure Ulcer Prevention Recommendations" and "Pressure Ulcer Treatment Recommendations," Registered Nurses' Association of Ontario's (RNAO, 2007) "Assessment and Management of Stage I to IV Pressure Ulcers" and "Risk Assessment & Prevention of Pressure Ulcers" (RNAO, 2011), and Wound, Ostomy, Continence Nurses Society's (2010) "Guideline for Prevention and Management of Pressure Ulcers." However, certain recommendations in these guidelines are difficult to apply in all hospital environments and lack specific action measures. Moreover, the latest international guidelines indicate that existing domestic guidelines require continuous updating, such as the addition of therapeutic recommendations for PU care. Therefore, to improve nurses' PU care at the institutional level, regional guidelines must be updated continuously based on new and existing evidence.
The establishment and dissemination of evidence-based practice guidelines require institutions to identify internal and external problems before developing these guidelines (Maramba, Richards, Myers, & Larrabee, 2004) . Thus, the hospital-level environment and related factors affecting the application of those guidelines must be considered during the development of new ones. Many studies have examined PU knowledge and care among nurses who work at long-term care, small-to medium-sized, and general hospitals (Cho et al., 2005; Jin, 2009; Lee & Yang, 2011; Nam, 2016; Park, Yang, & Choi, 2013; Park, Cha, & Kim, 2013; Seo, 2010; Yang & Moon, 2009 ). The instruments that were used in those studies were either developed by Kim (2003) , based on the Agency for Health Care Policy and Research's (1994) prevention and intervention guidelines, or a translation of the instrument that was developed by Moore & Price (2004) . Those instruments do not accurately reflect overall in-hospital nursing care for PU, as they are simplified and superficial with only 20-30 nursing activities that are focused on PU assessment and prevention but not therapeutic interventions. Moreover, existing research has focused on individual-level factors, such as nurses' knowledge, recognition of importance, and attitudes toward PU care (Lee & Yang, 2011; Park, Cha, et al., 2013; Park, Yang, et al., 2013) , which excludes the influence of institutional systems on nursing performance. Therefore, in this study, we aimed to investigate the PU care performance of nurses, using a tool developed based on the latest evidence, and identify factors affecting it while considering the characteristics of nurses, at the individual level, and those of the institutions to which they belong. In this way, this study provides basic data for the development, establishment, and dissemination of localized evidence-based guidelines for improving the quality of PU care.
METHODS Design
This is a descriptive study to evaluate the PU care performance of nurses, using evidence-based practice guidelines, and to identify factors affecting it while considering both nurses' individual characteristics and those of the institution to which they belong.
Participants
The subjects were charged and staff nurses who provided direct PU care at a general or higher-level hospital and agreed to participate in this study. We excluded new nurses with under 6 months of work experience and a month of work experience in their current hospital ward. The number of subjects was calculated using G*Power 3.1.9.2 (Faul, Erdfelder, Buchner, & Lang, 2009) , which is a sample size calculation program based on Cohen's sampling formula. As a final multiple regression analysis was planned to analyze factors affecting PU care performance, a minimum of 173 subjects was required, considering the significance level of α = .05, the power of 90%, the effect size of 0.15 and 21 predictors. Additionally, when the dropout rate of 10% due to incompleteness of the data was considered, the sample size required was 190 persons. Of the 250 nurses who participated voluntarily in the survey, only 199 responses were included; 51 had incomplete data (e.g., an inappropriate response or many blank entries).
Measurement Tools
To investigate factors affecting PU care performance of hospital nurses, general and PU-related characteristics were examined at both the individual and institutional levels. At the individual level, the general and PU-related characteristics of nurses included gender, age, marital status, religion, educational level, clinical experience, job position, interest in PU care, experience of PU-related education for the last 1 year, evidence of PU care, and knowledge of PU care. At the institutional level, the general and PU-related characteristics of the institutions to which the nurses belong included hospital size, working unit, number of patients per nurse, PU risk assessment tool used in the hospital, difficulty in using the tool, educational experience on the PU risk assessment tool, main PU manager in the ward, annual PU-related education, existence of PU practice guidelines, and convenience of access to PU practice guidelines.
Original Article
All items were prepared in structured questionnaires. The following tools were used to investigate PU care knowledge and performance.
PU care knowledge
The researcher obtained permission to use the PU knowledge assessment tool, "Preventing Pressure Ulcers in Hospitals" from The Agency for Healthcare Research and Quality (AHRQ, 2014) . The researcher translated the English version into Korean. Then, the Korean translated version was subsequently reviewed by two professors from the Department of Nursing. The tool contained 47 items answerable by "Yes," "No," or "I do not know." One point was given for each correct answer, and zero for each incorrect or "I do not know" answer. The points were summed up, and a higher score indicated a higher level of knowledge.
PU care performance
The performance of PU care was evaluated using a new 118-item instrument, which was developed by searching and evaluating the latest PU care guidelines. The 118 items comprised the 106 recommendations for clinical nurses (excluding institutional-level recommendations) selected from the KHNA's 2013 PU guidelines, based on five international guidelines that were developed before 2011, and 12 new recommendations that did not overlap with the existing domestic guidelines from the 2014 "Prevention and Treatment of Pressure Ulcer: Clinical Practice Guideline" of the NPUAP/EPUAP/Pan Pacific Pressure Injury Alliance (PPPIA). Clinical applicability and importance were evaluated by eight experts, including one surgeon, two nursing professors, and five wound ostomy continence nurses in three domestic hospitals. Each item was assessed using a 4-point scale, consisting of very necessary, necessary, a little necessary, and not necessary. Only items with an item-content validity index (I-CVI) value of 0.80 or higher were included. As a result of the assessment, in all items, the I-CVI value ranged from 0.80 to 1.00; the total CVI (T-CVI) value showed the mean (±SD) of 0.99 (±0.40).
The final, completed 118-item tool was divided into 15 categories: 17 items for risk factors and risk assessment, six for skin and PU wound assessment, three for prevention skin care, five for management of incontinence, four for nutrition in PU prevention and treatment, 20 for reposition, seven for support surfaces, five for emerging therapies for prevention of PUs, six for wound care: cleansing, 12 for wound care: dressing, four for wound care: debridement, 10 for infection control, 11 for pain control, seven for medical device-related PUs, and one for education. The performance status was assessed using a 5-point scale, where 5 = always; 4 = frequently; 3 = average; 2 = occasionally; and 1 = not at all. The score ranged from 118 to 590 points, with a higher score indicating a higher performance level. The mean performance of PU care (±SD) by category was obtained. The internal consistency reliability of the PU care performance tool in this study was Cronbach's α = 0.99.
Procedure and Data Collection
Data were collected from nurses who were eligible for the inclusion criteria and participated in PU-related academic conferences held twice in Seoul and a metropolitan city in Korea, from August 20 to September 10, 2016, after obtaining the consent of the president of the Korean Association of Wound Ostomy Continence Nurses. The researcher explained the purpose of the study and exclusion criteria of the subjects through an information sheet and then distributed questionnaire copies only to nurses who voluntarily gave consent for study participation. The subjects completed the self-administered questionnaires, and then, a small gift was provided as a compensation.
Ethical Considerations and Data Analysis
The study's protocol was approved by the appropriate ethics committees (IRB: CNUH-2016-133) .
Continuous and categorical data were reported as mean (±SD) and frequency (percentage), respectively. Differences in PU care performance based on nurses' individual and institutional characteristics were analyzed by the independent t-test, analysis of variance (ANOVA), or Pearson's correlation coefficient, as appropriate. Significant differences that were detected using ANOVA were validated using Scheffe ex-ante analysis. To identify factors affecting PU care performance, a hierarchical multiple regression test was performed, and only nurses' individual characteristics were considered in Model I and institutional characteristics were added in Model II. IBM SPSS software (version 21.0; IBM Corp., Armonk, NY, USA) was used for statistical analyses. Two-tailed p < .05 was considered to indicate a significant difference.
RESULTS

Individual-and Institutional-Level Characteristics
Of a total of 199 nurses, the mean age was 30.1(± 6.3) years and the mean duration of clinical experience was 7.8(± 6.2) years. Most participants were female (96.5%), had graduated with a 4-year nursing college degree (69.8%), and were charge nurses (88.4%). Participants reported an average degree of interest in PU care that corresponded to 3.5 points on a 5-point scale. In the last 1 year, 104 participants (52.3%) had received education regarding wound care. PU care was most commonly based on a "clinical manual" (63 nurses), although 62 nurses "consulted a wound specialist," and 54 nurses "asked more experienced or peer-level colleagues." Nurses' average knowledge of PU corresponded to a score of 34.1 out of 47.
Participants worked at tertiary (70.4%) or general (29.6%) hospitals. The most common unit was the surgical ward (80 nurses, 40.2%). Each nurse cared for an average of Factors of Evidence-Based Pressure Ulcer Care 15.3 patients (± 7.6 patients). The Braden scale was the most commonly used risk management tool in the hospitals, and 28.1% of the participants complained that it was difficult to use. Approximately 48.7% of the participants said that they did not receive any systematic training on the risk assessment tool that was used in their hospital. Responsibility for managing PU in the ward was most commonly attributed to the "attending nurse" (93 nurses, 46.7%), followed by the "wound specialist nurse" (67 nurses, 33.7%), and "intern or doctors, including the attending physicians" (39 nurses, 19.6%). Most hospitals (53.3%) provided education more than once per year, 48.1% of the hospitals had institutional guidelines on PU care, and 93.8% of nurses could access easily the guidelines through electronic medical records (Table S1 ).
PU Care Performance
The overall score for PU care performance was 470.5 (± 77.0) out of 590 points, and the mean per-item score was 3.99 (± 0.65) out of 5 points. The best performances were observed in the categories of "risk factors and risk assessment" and "skin and tissue assessment" (≥ 4.25 points), followed by "wound care: cleansing"; "infection control"; "emerging therapies for prevention of pressure ulcers"; "wound care: dressing"; "education"; and "medical devicerelated pressure ulcers." The lowest performance was observed in the "nutrition in pressure ulcer prevention and treatment" category (3.44 points), and below-average performances were observed in the categories of "reposition"; "pain control"; "wound care: debridement"; "prevention skin care"; and "management of incontinence" (Table S2) .
PU Care Performance Based on Nurses' Individual and Institutional Characteristics
PU care performance was higher among male nurses (vs. female nurses; t = -2.92, p = .016), nurses with more interest in PU care (vs. less interest; r = .35, p < .001), nurses who completed a PU training in the last 1 year (vs. no training; t = -2.13, p = .034), and nurses who consulted wound specialists or performed care based on clinical manuals and research results (t = -3.96, p < .001). The higher knowledge of PU was correlated with better performance scores (r = .14, p = .045). No significant differences based on age, marital status, religion, final education, clinical experience, or position were observed.
At the institution level, higher performance was observed among nurses working in the intensive care unit (vs. other departments; F = 5.18, p = .002). A lower number of patients per nurse was correlated with better performance scores (r = .20, p = .005). A significant performance difference based on responsibility for managing PU in the ward (F = 6.16, p = .003) was observed. The post hoc analysis revealed better performance in order of wound specialist nurses, attending nurses, and then physicians. Higher performance was also observed for institutions that offered education on PU at least once a year (F = 5.29, p = .006) and had guidelines on PU care (F = 5.99, p = .003). No significant differences based on hospital size, PU risk assessment tool, difficulty of the assessment tool, or education on the assessment tool were observed (Table S3) .
Factors Affecting PU Care Performance
A hierarchical regression analysis was performed using variables that significantly affected PU care performance in the univariate analyses. Significant variables in nurse-level characteristics (sex, interest in PU care, PU education in the last 1 year, evidence guiding PU care, recognition of evidence-based PU care guidelines, and knowledge of PU care) were considered in Model I. In Model II, institutionallevel characteristics (work location, patients per nurse, responsibility for managing PUs in the ward, education at least once a year, and institutional guidelines regarding PU care) were considered, in addition to Model I. Regarding individual characteristics, because "evidence guiding pressure ulcer care" and "recognition of evidence-based pressure ulcer care guidelines" could be responded if only wound specialist or an evidence-based practice guideline existed within nurses' institution, we excluded two overlapping variables in Model II.
In Model I, the only significant influencing factors were interest in PU care (β = .33, p < .001) and PU education in the last 1 year (β = .14, p = .047); the model's explanatory power was 12.8%. In Model II, the influencing factors were interest in PU care (β = .28, p < .001), a wound specialist nurse having responsibility for managing PUs in the ward (β = .22, p = .013), and the existence of institutional guidelines on PU care (β = .16, p = .02). The final regression model was statistically significant (F = 5.68, p < .001) and had an explanatory power of 20.6%. The multicollinearity test revealed no significant collinearity in the final model, with a tolerance limit of ≥ 0.1 for values of 0.247-0.908 and a variance inflation factor of ≤ 10 for values of 1.101-4.051 (Table S4) .
DISCUSSION
This study was performed to evaluate PU care performance among hospital nurses based on the latest evidence-based practice guidelines and identify factors affecting PU care performance, by focusing on characteristics at the individual and institutional level. The results indicated that the average per-item performance score was generally good (3.99 points). Factors that significantly affected performance score were interest in PU care, existence of institutional practice guidelines, and the availability of wound specialist nurses. The present study's results are strengthened by the fact that, unlike in previous studies, care performance was evaluated using an instrument that was based on the latest evidence-based guidelines. In addition, this study examined institutional factors, whereas previous ones have Original Article only considered general characteristics or knowledge at the individual level.
The average score for PU care in the present study was 3.99 points (79.8%), which is similar to the scores of 2.45 out of 3 points (81.7%) in Kwon (2005) and that of 2.43 out of 3 points (81.0%) in Yang and Moon (2009). A more detailed analysis revealed relatively high-performance scores for PU prevention and assessment, which may be related to the fact that these parameters were recently incorporated into a nursing quality management index (HIRA, 2012) and hospital accreditation evaluation. However, the results also indicated that nurses appear to be relatively passive in their therapeutic response to PUs, as they exhibited relatively low-performance scores for incontinence management, nutrition in prevention and treatment of PUs, support surface selection, debridement, and pain management. Thus, although preventing the development of PUs is important, it is equally necessary for nurses to receive education and support in managing PUs when the latter develop.
In the present study, PU care performance was significantly affected by interest in PU care, receiving PU education in the last one year, evidence guiding PU care, and knowledge of PU. Similarly, previous studies have indicated that PU care performance is significantly affected by educational experience (Kwon, 2005; Park, Cha, et al., 2013; Park, Yang, et al., 2013) and knowledge of PUs (Lee et al., 2011; Yang & Moon, 2009 ). However, the multivariate analysis revealed that educational experience and knowledge is less influential compared with an individual's interest in PU care. Nurses who are highly interested in PU care are probably more likely to recognize the dangers of PUs and necessity of its care, leading them to improve their professional knowledge by seeking out additional education. Therefore, nursing care may be improved by helping nurses develop awareness of, and interest, in the importance of PU care.
Higher performance levels were observed for several institutional factors, such as the ward in which the nurses worked (especially the intensive care unit) and a low number of patients per nurse. Similar results were reported by Lee and Yang (2011) , indicating that intensive care unit nurses were more likely to encounter and manage PUs, as they manage a smaller number of patients per nurse, compared with their counterparts in the general ward, and treat patients who have known risk factors for PU development, such as decreased level of consciousness and mobility. Nevertheless, risk factors for PU development were also observed in the general ward; thus, general ward nurses must also be targeted using measures to improve PU care performance. In this context, improved performance was influenced by the presence of evidence-based guidelines for PU care within an organization. Similar relationships were observed; decreased care times and medical costs occurred when nursing practice guidelines were implemented for hemodialysis patients with renal insufficiency (Kim, 2009) . Moreover, the implementation of nursing guidelines can help reduce and prevent unnecessary interventions that are selected based on personal experience (Shin et al., 2013) . Thus, implementing practical guidelines may improve nursing quality by enhancing nurse-level decision-making and the selection of appropriate interventions based on the existing evidence. Practice guidelines must also be developed and implemented at the institutional level. This measure ensures that patients receive cost-effective and optimal nursing care by allowing easy access through electronic medical records or other methods.
In terms of who is the key person of PU care in a unit, the highest care performance was observed in institutions with practice guidelines and where wound specialist nurses were responsible for in-ward PU care. By contrast, the least care performance was observed in institutions where physicians were mainly responsible for PU care. Thus, wound specialist nurses provide important professional knowledge on PUs and can help act as educators and advisors. This point is supported by the fact that the presence of institutional guidelines and wound specialist nurses was more influential than relying on experienced or peer-level colleagues and on previous personal experience. Therefore, hospitals must support wound specialist nurses actively by implementing a wound specialist nursing system, developing their competence, and empowering them with authority and responsibility for PU management.
The present study is limited by the fact that it did not examine a representative sample of all Korean nurses who are responsible for in-hospital PU care. The representativeness of the findings might also be affected by the selection of nurses from Seoul and another metropolitan city. Moreover, the recruitment of participants at PU-related academic conferences might have resulted in selecting nurses with an above-average interest in PUs or related knowledge. Nevertheless, we deemed that no major problems would arise in identifying factors affecting PU care performance by including nurses from various hospitals.
CONCLUSIONS
Nurses must recognize individually the importance of PU care and take responsibility for improving their performance in that area. In addition, systematic evidencebased guidelines must be implemented to ensure that patients receive cost-effective and optimal care, which may be supported by wound specialist nurses who have professional knowledge and access to supporting systems at the institutional level. To achieve these, the PU carerelated society or organization must update continuously the national guideline on PU prevention and management, based on the latest evidence, for its ease of use or guideline adaptation of nurses or wound specialists and hospital institutions. Future research must determine whether these systematic steps help improve patients' clinical outcomes. WVN
Factors of Evidence-Based Pressure Ulcer Care
LINKING EVIDENCE TO ACTION
• To improve the performance of nurses providing evidence-based pressure ulcer(PU) care, educational strategies are needed to inspire their interest in or attention to PU, regardless of their academic background or clinical experience.
• Within the institutional dimension, a systematic evidence-based guideline for PU care must be prepared and easily accessible to nurses.
• In addition, wound nurse specialists must be trained and institutionalized to serve as educators or consultants for general nurses and to provide quality PU care directly to patients with a complex case, based on the latest guideline.
• In the PU care-related society or organization, a national guideline on PU prevention and management must be updated continuously, based on recent evidence, and provided for its ease of use or the guideline adaptation of nurses or hospitals. 
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